Bi-modal differentiation pattern in a new human neuroblastoma cell line in vitro.
We have isolated a human neuroblastoma (NB) cell line, HTLA230, from the bone-marrow aspirate of a patient with stage-IV disease. Subcutaneous tumors after inoculation of HTLA230 cells into nude mice were composed of primitive neuroblasts which rarely contained neuro-secretory granules. Cytogenetic studies of the cell line demonstrated 2 distinct populations of cells with common chromosomal markers. Stable sub-clones with a differentiated or undifferentiated cell morphology were isolated, demonstrating phenotypical heterogeneity of the HTLA230 parental cell line. Treatment with retinoic acid (RA) induced extensive neurite outgrowth in the parental cell line and in phenotypically differentiated sub-clones, but rarely in undifferentiated ones. Long-term treatment with RA was not associated with down-modulation of mycN-gene expression, which could be achieved only in cultures treated additionally with aphidicolin, a DNA-synthesis inhibitor, thus eliminating growing NB cells. A RA resistant subclone (CI-5) was isolated from parental HTLA230 cells grown at clonal cell density. Cells originally showed a homogeneously differentiated morphology; however, flat cells (F-cells) appeared with time and were subsequently separately propagated. Transdifferentiation of isolated F-cells into cells with neuron-like (N-cell) morphology was observed. Immunohistochemical analysis demonstrated that F-cells had lost the expression of neuronal markers, including HNK-I and A2B5, and expressed the intermediate filament, vimentin. Furthermore, F-cells showed high incorporation of [methyl-3H] thymidine (3H-TdR) by autoradiography but no mycN protein could be detected, although present in the parental cell line. These results then suggest that the isolated NB cell line and the RA-resistant variant line represent an excellent in vitro model with which the bi-modal differentiation pathway of NB can be analyzed on a molecular biological level.